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Patent Specification 



1. Title of the Invention 
Container-Filling Solid Detergent Formulation 

2. Scope of Patent Claim 

1) A container-filling solid detergent formulation which consists of water-containing salt crystals, that can 
liquefy or soften after release of water by heating or rubbing by hand, and solidify at room temperature or lower, 
and/or binders that give viscosity or form a gel, and also contains urea as an essential ingredient. 



3 . Detailed Description of the Invention 

This invention relates to a container-filling solid detergent formulation. More specifically, it relates to a solid 
detergent formulation with a high added value, which is mainly used in the kitchen to prevent the slip of the 
container, and does not generate wrinkles such that it retains a smooth surface. 

Container-filling solid detergent formulation is used by filling such detergents in a specified container and 
positioning the container in a convenient place in the kitchen sink in order to apply the detergent to a sponge or a 
brush for cleansing dishes, plates, and other cooking utensils. Such solid detergents are made by filling a 
container after being liquefied by heating or rubbing by hand, then solidified by cooling. In order to improve 
their productivity, it is necessary to prepare a detergent solution containing a surfactant or a builder at a high 
concentration to retain a stabilized state for a long period without causing an increase in viscosity or gelation. In 
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addition it is necessary to perform the solidification and cooling process rapidly after filling the container. 
Moreover, in order to add more commercial value to the solid detergent, it is necessary to retain a smooth surface 
and eliminate wrinkles, and also an appropriate degree of softness when applying it onto a sponge or a brush. 
Nevertheless, the detergent itself should remain attached strongly to the container without slipping until the 
cleansing procedure is completed. 

The inventors have conducted extensive research and obtained the said container-filling solid detergent 
formulation which satisfies the various requirements as mentioned above. As a result, it was discovered that 
these objectives can be achieved by using urea along with a specific solidifier, and thus lead to the formulation of 
this invention. 

The following explains the invention in detail. The detergent formulation of this invention employs various 
conventional surfactants and soaps as the main ingredients, and the addition of] abrasives, builders, enzymes, 
bactericidal agents, dyes, pigments, and fragrances, etc. as needed. The formulation in the invention may be 
liquefied by heating or rubbing by hand. In order to achieve the aforementioned objectives, ingredient (1) and/or 
(2) listed below may be contained. 

(1) Water-Containing Salt Crystals , . 

This can widely vary according to the type of inorganic salts including carbonate (sodium carbonate, 
Na 2 CO 3 *10H 2 O, etc.), sulfate (sodium sulfate, Na 2 SO 4 *10H 2 O, etc.), phosphate (sodium orthophosphate, 
Na,P0 4 *12H 2 0), silicate (sodium silicate, Na 2 Si0 3 *H 2 0, etc.), borate (boric salt, Na 2 B 4 0 7 10H 2 O, etc.) for 
instance, when sodium sulfate is employed, crystallization water is partially released at approximately 30 C. In 
other words, it solidifies by absorbing 10 mol of crystallization water at 30 °C or lower, and it softens or liquefies 
by gradually releasing crystallization water at 30 °C or higher. The releasing of crystallization water can be 
carried out by heating or by rubbing by hand. 

The aiutous solution of cellulose derivatives such as carboxymethyl cellulose, etc., polysaccharides and theif 
derivatives, such as carrageenin, guar gum, locust bean gum, gelatin, agar-agar etc., water-soluble polymers, 
such as polyvinyl alcohol, sodium polyacrylate, polyvinyl acetate, etc. that provide more visco S ,ty or form gels 
below room temperature, or soften and liquefy by heating or by rubbing by hand. 

Either (1) or (2) separately or a combination are used to achieve the aforementioned objectives. Specifically, 
(I) water-containing salt crystals are preferred. More preferably, sodium sulfate (salt cake) ,s 
detergent, which is liquefied by the said process, is filled in a container and left to solidify to yield the detergent 
for filling the container of this invention. 

Moreover, urea is an essential requirement for the formulation of this invention A number of hydro^ophic 
agents are known conventionally, such as a variety of alcohols, urea, lower alkyl sulfonate «. EDTA g ycol 
glycol ethers, etc. Among these, only urea can achieve the objectives of the invention. In other words, die 
lobulation in this invention contains builders and surfactants of a high concentration which remains stabk over 
a long period without causing an increase in viscosity or gelation, even though it can b* softened or hquefied by 
heating or by rubbing by hand. Therefore, the filling process of the container is facilitated. Furthermore, ,t 
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can rapidly solidify after being filled in a container without generating wrinkles and retains an uniform and 
smooth surface. In addition, it holds adequate softness such that it can be put onto a sponge or a brush. 
Moreover, the detergent is held tightly onto the wall of the container without slipping. 

Based on the composition of this invention, the ratio of the detergent formulation may vary depending on the 
object to be cleansed. Since the strength of solidification for the water-containing salt crystals and/or binders 
mentioned above, may vary depending on the type such that generalizations are difficult. However, when using 
the water-containing salt crystals, approximately 10 weight % is preferred and the ratio can be adjusted to control 
the degree of solidification and liquefaction. The ratio of urea formulation may normally range from 3 to 20 
weight %, more preferably from 5 to 15 weight %. In addition, when formulating with water, the volume of 
water may not be constant but dependent on the type and amount of each component of the detergent 
formulation. However, it is impossible to liquefy the detergent if water volume is too low. On the other hand, it 
is impossible to solidify the detergent if the water content is too high, which increases difficulty in the 
preparation of the solid detergent. Therefore, water volume of approximately 10 to 50 weight % may have to be 
used when using salt cake as the water-containing salt crystal for instance to control the degree of liquefaction. 

The following is an embodiment to explain the invention in specific detail, but the invention is not limited to 
the example mentioned below as long as it is consistent with the main concepts outlined in the patent. 

Embodiment 1: 

All the ingredients shown in Table 1 were mixed to prepare the detergent. In other words, first (1), (2), and 
(3) were dissolved, and then (4) and (5) were added under heating at around 70 to 80 °C in order to conduct a 
neutralization reaction. While the temperature of the solution was retained, other ingredients were admixed and 
the mixture was left for 18 hours at approximately 65 to 75 °C, followed by the injection of the mixture into the 
soap container with suction cups and allowing it to cool down. Approximately 30 minutes later, it solidified. 
The solid detergent (400 grams) had a smooth surface and no wrinkles on it. Thus, the detergent obtained in the 
container was attached to the kitchen sink using the suction cups and it was used over the course of one month.- . 
No further hardening, no deformation, nor slipping out of the container was observed. 



Table 1 



Ingredient 


Specimen I 


Specimen II 


(Weight %) 


(Weight %) 


1 Water 


34.9 


34.1 


2 Sodium Hydroxide 


2.9 


3.5 


3 Urea 


9.5 


5.5 


4 Xylene Sulfonate 


1.5 


3.0 


5 Linear Alkylbenzene Sulfonate 


12.0 


14.0 


6 Stearic Acid 


7.0 


7.0 


7 Polyoxyethylene (12) Alkyl (C„ to C I4 Mixture) Ether 


3.0 


3.0 


8 Diethanolamide Palmitate 


3.0 


3.0 


9 Carboxymethyl Cellulose 


0.3 


0.3 


10 Salt Cake (Neutral Anhydrous) 


15.0 


16.0 


1 1 Titanium Dioxide 


0.7 


0.5 


12 Aluminium-Sodium Silicate (Mizusawa Chemical Silton B) 


9.5 




13 Silica (Jones-Manville Super Floss) 




9.5 


14 Lanolin (Takasago Koryo, Purified Lanolin FP) 


0.5 


0.5 


15 Bactericidal Agent 


0.1 


0.1 


16 Fragrance 


0.1 
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